Belatacept is a first-in-class co-stimulation blocker in development for primary maintenance immunosuppression. A Phase II study comparing belatacept with cyclosporine (CsA) for prevention of acute rejection and protection of renal function in kidney transplant recipients demonstrated similar efficacy and significantly higher measured GFR at 1 year for belatacept, but the incidence of posttransplantation lymphoproliferative disorder was higher. Here, we present the results for the extension of this trial, which aimed to assess long-term safety and efficacy of belatacept. Seventy-eight of 102 patients who were receiving belatacept and the 16 of 26 who were receiving CsA completed the long-term extension period. GFR remained stable in patients who were receiving belatacept for 5 years, and the incidences of death/graft loss or acute rejection were low. The frequencies of serious infections were 16% for belatacept and 27% for CsA, and neoplasms occurred in 12% of each group. No patients who were treated with belatacept and one patient who was treated with CsA developed posttransplantation lymphoproliferative disorder during the follow-up period. Serious gastrointestinal disorders occurred more frequently with belatacept (12% belatacept versus 8% CsA), and serious cardiac disorders occurred more frequently with CsA (2% belatacept versus 12% CsA). Pharmacokinetic analyses showed consistent exposure to belatacept over time. CD86 receptor saturation was higher in patients who were receiving belatacept every 4 weeks (74%) compared with every 8 weeks (56%). In conclusion, this study demonstrated high patient persistence with intravenous belatacept, stable renal function, predictable pharmacokinetics, and good safety with belatacept over 5 years.
with belatacept was comparable to that with cyclosporine (CsA), and the two agents resulted in similar patient/graft survival at 1 year. 7 More patients in the belatacept group received treatment for suspected rejection; however, overall biopsy-proven rejection rates were similar. 7 Overall, rates of infections and neoplasms were comparable between belatacept and CsA, although three patients who were on high-dosage belatacept and one patient who was on CsA developed posttransplantation lymphoproliferative disorder (PTLD). There was a trend toward a lower incidence of CAN in the belatacept group, which did not reach statistical significance. Renal function was significantly higher at 1 year in each belatacept group compared with CsA-treated patients by measured (iohexol) GFR, done in 37 to 52% of patients. GFR difference was less pronounced using calculated GFR (Modification of Diet in Renal Disease [MDRD] ), done in 69 to 83% of patients. 7 Because transplant recipients remain on immunosuppressant therapies for the life of the graft, evaluation of long-term efficacy and safety is critical; therefore, the Phase II trial was extended to understand better the long-term safety and efficacy of belatacept therapy and its pharmacokinetic (PK) and immunogenic profile. This report presents data from the long-term extension (LTE) phase of this study. Because of the small number of patients who were on CsA and participated in the LTE, only limited conclusions can be drawn from direct comparisons between the two arms; therefore, this report focuses primarily on the long-term experience with belatacept.
RESULTS

Patient Disposition
Patient disposition for the original and LTE phases is shown in Figure 1 . Overall, 128 patients consented to continue in the LTE phase: 102 (90%) of 113 in the combined belatacept group and 26 (51%) of 51 in the CsA group. These represent the intention-totreat (ITT) population. Fifty-six belatacept recipients received 4-week dosing, and 46 received 8-week dosing ( Figure 1 ). Seven (7%) belatacept recipients switched to tacrolimus during the study: Five in year 2, one in year 3, and one in year 5. One CsA (4%) recipient switched to tacrolimus in year 4. One (1%) belatacept recipient switched from mycophenolate mofetil (MMF) to sirolimus, and three (3%) belatacept recipients switched from MMF to a combination of MMF (reduced dosage) and sirolimus. Switched patients were included in final analyses.
The data cutoff date occurred 6 years and 7 months after initiation of the original trial. At the time of data cutoff, 76% of LTE belatacept and 62% of LTE CsA recipients remained in the study; all were Ն5 years after transplantation. Twenty-four (24%) patients in the combined belatacept group and 10 (39%) patients in the CsA group withdrew from the LTE (Figure 1) . Median follow-up was 5 years after transplantation (range 1 to 7 years).
Patient Demographics
Demographics and pretransplantation disease characteristics were similar among patients who did or did not enter the LTE and similar to patients in the original trial 7 ; however, patients who entered the LTE were a self-selected population who did particularly well during the first phase of the study. The average GFR at LTE entry was higher than in patients who did not enter the LTE: 75.8 versus 69.5 ml/min per 1.73 m 2 for belatacept and 74.4 versus 67.4 ml/min per 1.73 m 2 for CsA.
Efficacy
Renal Function
Renal function was stable in belatacept patients over the 5-year period. Average calculated GFR was 75.8 Ϯ 20.1 ml/min per 1.73 m 2 in LTE belatacept recipients at 12 months after transplantation and 77.2 Ϯ 22.7 ml/min per 1.73 m 2 in patients who reached 60 months after transplantation. No substantive differences in GFR were observed between patients on 4-or 8-week dosing (data not shown). In the CsA group, GFR decreased from 74.4 Ϯ 23.7 ml/min per 1.73 m 2 at 12 months after transplantation to 59.3 Ϯ 15.3 ml/min per 1.73 m 2 at month 60 ( Figure 2 ).
Death/Graft Loss
Kaplan-Meier curves for graft loss or death in the ITT population without cancer (skin cancer, organ cancer, and PTLD) are shown in Figure 3 . Three (3%) belatacept patients died (two with a functioning graft, one after graft loss), and one (1%) patient had graft loss only. Causes of death in belatacept recipients were myocardial infarction, cardiopulmonary arrest, and pneumonia, and occurred in years 2, 4, and 5 CLINICAL RESEARCH www.jasn.org after transplantation, respectively. Graft loss was caused by CAN in one belatacept patient, but the cause was unspecified in the patient who died after graft loss. Two (8%) deaths with a functioning graft occurred in the CsA group; causes were pneumonia and PTLD in years 3 and 5 after transplantation, respectively. No CsA recipients had graft loss.
Acute Rejection
Six (6%) cases of biopsy-proven acute rejection (BPAR) occurred in the belatacept group. Two (4%) cases occurred in patients who were on 4-week dosing during year 2, and four (9%) cases occurred in patients who were on 8-week dosing in years 2, 3, 4, and 5 (one case each). BPAR cases included two patients with CSBPAR, both on 8-week dosing, in years 4 and 5. All BPAR was of mild or moderate severity: Banff grade IB (n ϭ 1) or IIA (n ϭ 5). Treated acute rejection (AR) was reported for 11 (11%) belatacept recipients: four (7%) patients on 4-week dosing and seven (15%) patients on 8-week dosing. There were no BPAR cases in the CsA group; however, three (12%) patients were treated for AR. Overall, episodes of BPAR, CSBPAR, and treated AR were uncommon in the LTE. No BPAR events in the belatacept group were associated with graft loss.
Cardiovascular Risk Factors
BP remained stable over time in the belatacept group (Table 1) . At 60 months after transplantation, 86% of patients in the belatacept group and 89% in the CsA group were taking antihypertensive medications. Both treatment groups had a decline in non-HDL cholesterol during the LTE. Lipid-lowering medications were required by 52% of belatacept recipients and 72% of CsA recipients at month 60. Nine (10%) patients in the belatacept group and two (9%) in the CsA group developed new-onset diabetes after transplantation (NODAT) during the LTE (Table 1) .
Adverse Events and Serious Adverse Events
During the LTE, 90% of belatacept and 92% of CsA recipients experienced adverse events (AEs). The most common AEs were nasopharyngitis, urinary tract infection (UTI), diarrhea, and upper respiratory tract infection, each occurring in approximately 30% of belatacept recipients and in 27 to 35% of CsA recipients ( Table 2) . Forty-six percent of belatacept recipients and 54% of CsA recipients experienced serious AEs (SAEs). The most common SAEs with belatacept were UTI, basal cell carcinoma, and diarrhea, each occurring in 4% of patients. The most common SAEs with CsA were UTI and coronary artery stenosis, occurring in 12 and 8% of patients, respectively (Table 3 ). There was a low occurrence of serious cardiac disorders with belatacept in the LTE (2%), with cardiac failure and cardiopulmonary arrest occurring in one (1%) patient each. A total of three (12%) CsA recipients had serious cardiac disorders, including two events of coronary artery stenosis and one each of coronary artery disease, myocardial infarction, and atrial fibrillation.
Infections of Special Interest
During the LTE, one (1%) case each of cytomegalovirus (CMV) colitis and CMV infection were reported in the belatacept group. One (4%) patient in the CsA group developed CMV infection. Two (2%) belatacept recipients and no CsA recipients developed human BK polyomavirus infection. Herpes was reported in 21 (21%) belatacept recipients and in three (12%) CsA recipients. Two (2%) belatacept and one (4%) CsA recipient experienced multiple herpes infections. In the belatacept group, no herpes cases were serious. Influenza was reported in 12 (12%) belatacept recipients and one (4%) CsA recipient.
Neoplasms
Twelve percent of patients in both the belatacept and CsA groups developed neoplasms in the LTE, most commonly nonmelanoma skin cancer (Table 4) . Most neoplasms occurred in years 3 to 5 after transplantation. One LTE CsA recipient developed PTLD in year 4 after transplantation, whereas no belatacept recipient de- CLINICAL RESEARCH www.jasn.org veloped PTLD during the LTE (Table 4 ). In the original study, three cases of PTLD occurred between 3 and 13 months after transplantation in belatacept recipients, all in patients who were receiving the more intensive regimen. 7 Taking into account these patients, the overall incidence of PTLD from time of transplantation were three (2.1%) of 143 in the belatacept arms and one (1.4%) of 73 in the CsA arm.
Pharmacokinetics
Preinfusion (trough) blood samples were collected from all belatacept-treated patients at prespecified intervals. The mean concentrations of belatacept in these samples were achieved as predicted by dosage and consistently maintained in both dosing schedules over time (Table 5) .
PK studies were performed in a subset of belatacept recipients from both dosing groups in the LTE. After intravenous infusion of 5 mg/kg belatacept, the area under the plasma concentration-time curve from time 0 to the last measurable concentration for patients on the 4-week schedule was slightly higher (1.3-fold) than for patients on the 8-week schedule (Table 6 ). Mean halflife of belatacept was approximately 8 days.
There was a predictable decline in belatacept levels over time with little interpatient variability ( Figure 4A ).
Anti-belatacept Antibodies
Anti-belatacept antibodies were detected in six (12%) patients who were receiving 4-week dosing and in 10 (23%) patients who were receiving 8-week dosing; however, at the time of data cutoff, only eight patients were positive at their last visit (two in the 4-week group and six in the 8-week group). Overall, two belatacept-treated patients (both in the 8-week regimen) developed neutralizing antibodies; both are continuing treatment with belatacept. No seropositive patient, including those who had neutralizing antibodies, died, had graft loss or AR, or experienced serious infusion-related or autoimmune adverse events. 7 (7) 8 (9) 8 (9) 9 (10) CsA 2 (9) 2 (9) 2 (9) 2 (9) a New cases that occurred during the LTE (cumulative over time) in patients without pretransplantation diabetes: n ϭ 94 for belatacept; n ϭ 22 for CsA. 
CD86 Receptor Saturation
Trough samples from both belatacept groups showed significantly higher CD86 receptor saturation than negative control samples from CsA-treated patients or normal healthy volunteers, indicating persistent drug activity ( Figure 4B) ; however, trough samples from patients who were receiving 4-week belatacept showed significantly higher saturation of CD86 receptors than samples from patients who were receiving 8-week belatacept (74 versus 56%; P Ͻ 0.05).
DISCUSSION
In a Phase II trial versus CsA, belatacept demonstrated comparable rates of AR, a trend toward reduced CAN, significantly higher measured GFR, and excellent patient/graft survival by 12 months. 7 This report on the LTE phase demonstrates continued efficacy and safety of belatacept for long-term maintenance immunosuppression. In belatacept-treated patients, renal function remained stable; death, graft loss, and AR were infrequent; and there were low rates of serious infections or malignancies during 5 years median follow-up. Six cases of BPAR were reported during the follow-up period in the belatacept group, but none resulted in death or graft loss. Although there was a higher incidence of PTLD with belatacept versus CsA during the initial 12-month study, no belatacept recipients developed PTLD during the LTE, and the overall incidence of PTLD from transplantation through 5 years median follow-up was comparable in the two treatment groups; however, pooled data from all Phase II and III studies in the belatacept renal transplant program suggest that the risk for PTLD, particularly central nervous system PTLD, may be increased with belatacept versus CsA. 8 PTLD occurrence with belatacept is clustered around the traditional known risk factors of Epstein-Barr virus-negative status, CMV disease, and use of T cell-depleting therapies. Steps can be taken to reduce this risk by avoiding belatacept use in Epstein-Barr virus-negative patients, judicious use of T cell-depleting therapies in the management of rejection, and appropriate CMV prophylaxis.
The LTE study demonstrated high patient persistence with intravenous belatacept therapy over the long term. Most (90%) belatacept recipients chose to enter the LTE, compared with only approximately half of CsA recipients. Furthermore, a higher percentage of belatacept recipients remained in the LTE study at the time of data cutoff: 76 versus 62% for CsA. At the time of data cutoff, all continuing patients were Ն5 years after transplantation, with the longest followed belatacept patients Ͼ6.5 years after transplantation. The low rate of discontinuation during long-term treatment suggests that intravenous administration may not be a challenge to persistence.
An important finding in our study was that renal function in belatacept recipients remained stable over 5 years. This is in contrast to the decline of 1 to 3 ml/min per 1.73 m 2 /yr typically CLINICAL RESEARCH www.jasn.org observed with standard-dosage calcineurin inhibitors (CNIs) 9, 10 and is consistent with the renal benefit seen with belatacept in the original study at 1 year. 7 It should be noted that in our study, the GFR at the beginning of the LTE was similar in the belatacept and CsA groups, despite a difference in favor of belatacept at the end of the original study. This likely reflects the selfselected nature of the study population, whereby only patients who did especially well during the first year entered the LTE, and a high proportion (49%) of CsA recipients did not progress into the LTE. Chronic graft dysfunction usually precedes graft failure, and the severity of renal dysfunction and rate of decline are independent predictors of graft loss in renal transplant recipients 11, 12 ; therefore, the maintenance of stable renal function during long-term follow-up in the belatacept cohort is likely to predict good outcomes. Our study demonstrated that belatacept had a good long-term efficacy profile overall, with few late rejections, graft losses, or deaths.
There was a trend toward improved cardiovascular risk factors with belatacept in the initial 12-month study. 7 In the LTE, BP remained stable, and non-HDL cholesterol levels decreased in belatacept recipients over time. The percentages of patients who required antihypertensive and lipid-lowering medications at 5 years were similar to those reported for CNI-treated patients at 5 years. 13 Although the incidence of NODAT was 10% with belatacept, this was similar to the incidence among patients who were taking CsA, and patients in both groups were on maintenance steroid therapy, which is a known risk factor for NODAT.
Belatacept was generally safe over the course of the study. Because of the small numbers of CsA recipients in this study, it is useful to examine the belatacept data in the context of other follow-up studies among CNI-treated patients. Serious infections occurred in 16% of belatacept recipients, comparable to recent reports of 10 to 13% with CNIs at 3 years 14 ; five (5%) belatacept recipients developed malignancies versus 13% reported with CNIs at 5 years; 13 and the 2% rate of serious cardiac events with belatacept was within the estimated range of 1 to 5% for major adverse cardiac events after transplantation. 15, 16 Overall, infection rates with belatacept were typical for long-term renal transplant recipients, with the possible exception of herpes, which occurred at a higher rate than in previous reports in renal transplant recipients: 21 versus 7%. 17 UTI was the most common late serious infection, as was reported previously, 18 and CMV and BK polyomavirus infection rates with belatacept were similar to published results in CNItreated patients. 19, 20 Our study was not powered to detect a difference in outcomes between the 4-and 8-week dosing groups; therefore, safety and efficacy were primarily analyzed using pooled data from both groups. There were no substantive differences in GFR or death/graft loss between the two dosing groups, however, there was a higher incidence of AR with the 8-week dosing. No differences in safety between the two schedules were apparent. The small number of patients in this study preclude accurate determination of which patients could potentially benefit from 8-week dosing. Four-week dosing was chosen for the Phase III clinical trial program with belatacept, 21,22 and the results of the LTE support this decision, because the 8-week group had lower trough drug levels, lower saturation of CD86 receptors, and a higher prevalence of anti-belatacept antibodies.
Exposure to belatacept had relatively low interpatient variability. Trough concentrations of belatacept were achieved as predicted by dosage and consistently maintained between years 2 and 5 after transplantation for both dosing groups. The Patients received a 5-mg/kg infusion 4 or 8 weeks before sample collection. n ϭ number of individual patient samples available for analysis at database lock. lower trough levels for the 8-week schedule are consistent with the longer dosing interval. These data suggest that therapeutic drug monitoring for belatacept is not necessary from PK perspectives. In total, anti-belatacept antibodies developed in 16 (17%) patients in the LTE, two of whom developed neutralizing antibodies. Although a seroconversion rate of 17% would seem high, this rate accrued over a 5-year period, which, expressed on an annualized basis, would be approximately 3% per year. Furthermore, the antibodies were not truly persistent, because half of the formerly positive patients were no longer positive at their last assessment, suggesting that belatacept is not highly immunogenic. Although no apparent adverse outcomes were associated with the presence of anti-belatacept antibodies, the impact of anti-belatacept antibodies, including neutralizing antibodies, on clinical outcomes needs further assessment in large-scale clinical trials. Pharmacodynamic (PD) studies showed significant saturation of the CD86 receptor in both 4-and 8-week dosing regimens, suggesting that CD86 receptor binding by belatacept remains effective over many years of administration. On the basis of previously published in vitro data, trough levels achieved with 4-wk dosing (reported in Table 5 ) would be expected to provide 84 to 85% CD86 receptor saturation, and trough levels achieved with 8-week dosing would be expected to provide 53 to 59%, consistent with what was seen in this study: 74 and 56%, respectively. 23 Although belatacept binds to both the CD86 and CD80 receptors, our assessment focused on CD86 receptors because only CD86 is constitutively expressed on monocytes, and saturation of these receptors more closely reflects inhibition of the alloresponse. 23 A limitation of this study is that our cohort was a nonrandomized, self-selected group of patients who did particularly well during the first year. LTE enrollees had fewer occurrences of AR in the first year, compared with all patients in the original study. Also, average 1-year GFR was approximately 3 ml/min per 1.73 m 2 higher for belatacept recipients and 6 ml/min per 1.73 m 2 higher for CsA recipients who entered the LTE than all belatacept or CsA recipients in the original study. Similarly, the LTE portion of this Phase II study was underpowered to detect meaningful differences between the treatment arms, particularly when some patients chose not to continue in the LTE or withdrew during long-term follow-up. This particularly affected the CsA group, resulting in a small comparator arm, and the lengths of follow-up were not identical between the belatacept and CsA groups, limiting meaningful data comparisons. Although our study compared belatacept with CsA, and tacrolimus is now the more widely used CNI for maintenance immunosuppression, 24 preliminary data from a randomized study suggest that belatacept may also have a renal function advantage over tacrolimus in the first 6 months after transplantation. 25 In summary, this study demonstrates feasibility, persistence, and tolerability of long-term intravenous maintenance immunosuppression with belatacept. In particular, our data show no instance of late PTLD in belatacept groups and no need for therapeutic drug monitoring. Belatacept may provide an efficacious immunosuppressive regimen for kidney transplant recipients, with a good safety profile and stable renal function over the long term.
CONCISE METHODS
Study Design
The original Phase II study was an open-label, partially blinded, randomized, multicenter study initiated in March 2001. 7 The LTE began in March 2002, and this report includes data gathered from then until October 2007. The study protocol and amendments were reviewed and approved by the institutional review board/independent ethics committee for each site. The original study has been described in detail elsewhere, 7 but, briefly, 218 patients were randomly assigned in equal numbers to receive a more intensive regimen of belatacept, a less intensive regimen of belatacept, or CsA (Neoral; Novartis) for primary maintenance immunosuppression. All patients received induction therapy with basiliximab (Simulect; Novartis) and adjuvant CLINICAL RESEARCH www.jasn.org therapy with MMF (CellCept; Roche) and corticosteroids. Belatacept patients were randomly assigned again at 3 or 6 months to receive 5 mg/kg belatacept at either 4-or 8-week intervals for the maintenance phase.
Patients who completed 12 months on the original study arms were eligible for the LTE at the investigators' and patients' discretion. Continuing patients signed a new consent form and remained on the original maintenance treatment arms: CsA or belatacept (5 mg/kg at 4-or 8-week intervals). Treatments were administered in an unblinded manner. Switching from CsA to tacrolimus (Prograf ®; Astellas) was permitted at the discretion of the investigator; switched patients were permitted to continue in the study. Patients who did not tolerate MMF could be switched to sirolimus. Corticosteroid weaning and withdrawal was permitted, although all patients continued on corticosteroids; the mean daily dosage ranged from 5.0 to 8.5 mg/d.
Study Objectives
The primary objective of the LTE was to assess the safety and tolerability of long-term belatacept administration in kidney transplant recipients. The secondary objective was to assess the efficacy of belatacept as a long-term maintenance immunosuppressant. PK and PD (CD86 receptor saturation) properties of belatacept and anti-belatacept antibody generation were also investigated.
Patient Population
The original patient population has been described previously. 7 Adult recipients of a de novo renal allograft from a non-HLA-identical living or deceased donor were eligible for inclusion in the original study. The main exclusion criterion for participation in the LTE was development of a malignancy during the initial 12-month study.
Safety and Efficacy End Points
All patients were monitored for AEs and SAEs. Key efficacy measures were renal function (calculated GFR using the Modification of Diet in Renal Disease formula), CSBPAR, BPAR, treated AR, and patient and graft survival. CSBPAR was defined as an increase in serum creatinine of Ͼ0.5 mg/dl over baseline in the absence of factors that are known to affect renal function, with histologic confirmation by a central pathologist using Banff '97 criteria and blinded to treatment group. BPAR was defined as a histologically confirmed AR by the central pathologist, regardless of the reason for biopsy. Treated AR was defined as treatment for an episode of suspected AR, regardless of whether the protocol-defined suspicion criteria were satisfied, with or without histologic confirmation. Additional efficacy variables included the proportion of patients with hypertension, dyslipidemia, and NODAT. Non-HDL cholesterol was defined as total cholesterol minus HDL cholesterol. NODAT was defined as the need for treatment of hyperglycemia for a total of Ͼ4 weeks or hemoglobin A 1c Ͼ7% in a patient who did not have diabetes before transplantation.
Pharmacokinetics
Blood samples for PK analyses were obtained from belatacept-treated patients before belatacept infusion at prespecified time points. In addition, samples for a more detailed PK substudy were collected from a subset of patients 3 to 5 years after transplantation during one dosing interval as follows: Predose; 0.5 (end of infusion), 2, 8, 24, and 72 hours; and days 7, 14, 21, and 28 for the 4-and 8-week schedules. Samples on days 35, 42, and 56 were also collected for the 8-week schedule. A sensitive, validated, ELISA was used to measure concentrations of belatacept in serum. Steady-state PK parameters were calculated for patients on the 4-week schedule, and single-dose PK parameters were calculated for patients on the 8-week schedule. Individual patient PK parameters of belatacept were derived from serum concentration versus time data using a noncompartmental method, using Kinetica 4.4.1 (Thermo Electron Corp., Philadelphia, PA).
Anti-belatacept Antibodies
Blood samples for anti-belatacept antibody analyses were obtained from belatacept-treated patients before belatacept infusion at least every 12 months. A sensitive, validated, electrochemiluminescence immunoassay was used to detect antibodies directed against the whole molecule or modified CTLA-4 portion of belatacept.
CD86 Receptor Saturation
Whole blood was collected from a subset of belatacept patients 4 to 5 years after transplantation on both 4-week (n ϭ 7) and 8-week (n ϭ 7) dosing. Control samples were collected from CsA-treated patients (n ϭ 7) and normal healthy volunteers (n ϭ 6). For belatacept recipients, samples were collected before infusion (trough) and 30 minutes after infusion (postdose). The CD86 receptor saturation by belatacept on whole-blood CD14 ϩ monocytes was determined using FACS. The degree of saturation was determined by comparing the belatacepttreated patient data and the CsA-treated patient data. The mean fluorescence intensity of HA5 antibody binding was used for this comparison: HA5 competes with belatacept for binding to CD86. 23 Data Analysis: Efficacy and Safety
All patients who enrolled in the LTE (defined as the ITT population) were evaluated for efficacy and safety. Patients who switched medications but continued in the study were analyzed on the basis of their original ITT designation. Patients who discontinued the study were not followed for efficacy after discontinuation but were followed for 8 weeks after the last dose for safety. No pretrial statistical power calculation was undertaken for the PK substudy, but the number of patients in each treatment schedule group (n ϭ 16) would provide 90% confidence that the estimate of the geometric mean maximum serum concentration would be within 12% of the true value. Efficacy and safety data were analyzed for all belatacept-treated patients combined or on the basis of 4-or 8-week dosing and were summarized from entry into the LTE. The study was not designed to perform formal statistical testing for safety and efficacy end points. Death/graft loss and AR data are presented as the number and percentage of patients who met the end point criteria. GFR data were collected every 6 months, and cardiovascular/metabolic parameter data were collected at yearly intervals. GFR and cardiovascular/metabolic parameters were calculated on the basis of the number of patients who had reached the designated time points. No imputation of missing data was performed on any efficacy end point. AEs and SAEs are reported as both frequencies and incidence rates per 100 patientyears of exposure (95% confidence interval). Frequencies were used to facilitate comparison with historical data but may be less accurate because of the small numbers and different lengths of follow-up in this study. Incidence rates were undertaken to normalize for the different lengths of follow-up and may be more precise estimates of event occurrence. PK and PD data were analyzed on the basis of 4-and 8-week dosing schedules. PD data were analyzed by t test. We acknowledge Britt Anderson, PhD, Chameleon Communications International, for medical writing services funded by BristolMyers Squibb. DISCLOSURES F.V. has performed clinical trial research for Roche Pharmaceuticals, Bristol-Myers Squibb, Genentech, Genzyme, and Pfizer and has received a research grant from Novartis; P.F. was a consultant for Bristol-Myers Squibb, has collected honoraria payments from Wyeth and Organ Recovery Systems, and has attended meetings with support from Astellas and Wyeth; P.F.H. has been an ad hoc consultant for Bristol-Myers Squibb, has conducted collaborative research for Stromedix, and has been as consultant for an Astellas advisory board; C.P.L. was a consultant for Bristol-Myers Squibb; B.N. has served on the advisory boards for Pfizer and Bristol-Myers Squibb and has served on both the advisory board and the Speaker's Bureau for Novartis; J.-P.S. is a founder and a stockholder for TC Land Expression; Y.V. has collected speaker's fees from VitroPharma and has accepted a travel grant from an Astellas advisory board; T.W. has collected speaker's fees from Astellas and Wyeth and has received research support from Bristol-Myers Squibb; M.A., S.G., J.S., R.S., and R.T. are employees of Bristol-Myers Squibb.
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